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THIS DOCHUVENT IS A USERS GUINE FOR TrE SIMTRALIN PILOT
PROJECT NAaTa GATHERING SOFTHARE, THE PROGRAM wAS DEVELOPED TO
MEASURF BICYCILF A4nEEL VARIANCES AT QESTRFD INTERVALS DURING THE
TRUE LG PROCESS.

>

PREPARATION

THF ELECTRNNICS ATTACHED TN THE TRUEING STAMD AND THE
SUFT&ARE 1N MUONITOR AND PECORPD THE HMEASUREMEMTS ARE EXFCUTED ON
THF LEFT HAND ECLIPSE COMPUTFR [N TWE MaNeMACHINE SCIENCES
COMPUTFR LAB, FOLLOA THE SYSTEM STARTUP PRGCEDUKRES THAT ARF
HAKGT NG O THE RIGHT SIUVE OF THE COMPUTER, [HE REMOVABLE DISK
A PACK THAT HAS THE PKOGRAMS [S DISKR PACK 42, [F THE RESULTS UF THE
IRIALS ARE T0 HE PRINTFD, TURN ON THE PRILIER PO®ER SwliCh
LOCATED v TRE PRINTER PEDESTAL, THE PRIMTER FOR THE LEFT FCLIPSF

IS TrE FLOOR PRINTER NEXT O THE DOUR, {
g AFTER COMPLETION OF THE SYSTEM STARTUP PRUCEDURE, THE
; CONSNLE SHOLLD HAVE OUTPUT
J
b FILENAME?
v
' SIVMPLY TYPE A RETURN AND EMTENR THE DATE AND TIME
3 INFORMATTON TN THE REQUESTED FNRMAT, THE SYSTEM SHOULD RESPUMND
wiltr AQ
, R
)
e WHICH 1S THE STANDARD READY PRDMPT AND INDICATES THAT THE SYSTE™
b 1S wWALTING FON A JYSER CuvwAan,
1!:
‘1
)
M
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DATA GATHERIMNG (WHEELWITE)

THE NAVE (OF THE DATA GATHER[MG PROGRAM [S wWHEELRITE, ITS
FUMCTION (S TD MEASUNE IHE RIMS'S VARIANCES AT USER DEFINEDN
INTERKVALS AND SAVE THE DATA GENERATEN I[N A UNIQUE FILE wHUSE NAME
IS DFRIVF) BY THE TYPE OF TRA[MIMG GIVEN THE SHBJECT, THE
SURJECT'S NUMBER, ANMD THE TYPE OF THE EXPERIMENT BEING :
PERFOKAEND, THE DATA GENERATED INCLUDE THE VALUES OF IHE LOCAL
MAXIMA VEASUREMENTS NF (HE K14 AND THE SUM aND AVERAGE UF THEI]IR
ARSOLUTE VALUES FOR ONE REVOLUTION OF THE HICYCLE w~HEEL,., THE UDATA
IS STOXED [N THE DATA FILE, ONE PECURD PFR MEASUREMENT INTERVAL,
THE DAaTA FECORD FILE FORMAT IS DFSCRIBED IN ATTACHMENT A,

PROCFDNIRE

1. FRU™ DISK PACK 42, TYPE THE CnMMAND
AHEFLRITE CR (CR = CARRTAGE RETURM)

2e THF JSER WNI'L THEN SUPPLY THE FOLLOWING [MFORMATION TO FOWRM
THE DATA FILE NAME

A, TRAINING METHOD COUVE

THE TRAINING “ETHOD wILL BE REUUESTED BY THE
PROMPT ¢

INPUT TRAINER TYPE (A=/)
THE USER ENTERS Trt CODE LETTER AND TYPES A RETURN,
B, SUKJECT D

THE USER ~I1LL RE REQUESTED 10 EMTER ThE SUBJECT'S
ID NUMBER ANIThn THE PROMPT:

INPUT SUBJECT [D (1=99):
THE USER ENTERS AN ID NUMBER anD [YPES A RETURN,
C. TEST SENUENCE CODE

THE USER wTLL THEN RE ASKED TO ENTERW A TEST
SEAVENCE CULFE AFTFW 1wE PRUOMPT:

INPUT TEST ID (2 CHARACTERS):S




T St

i

THE USER EMTERS NF DK TaU CHARACTERS TO [DENTIFY ThE
TEST BEIYG PRFERFNRMED, FNR EXAMPLE, A PUSSIKLE SERTIES OF

RN B

§ COVUES FUR THREF PRACTICE WUNS MIGHT BRE P1, P2, AND P3, ;
| % ;
1y {
Q THE DATA FILE MAME ~ILL THEN BE GENERATED USING THESF 1
b INPUTS, THE FORMAT OF THIS NAME IS ‘
Q) Tss.cc ]
.:‘
> WHERE )
o b
T IS THE TRAINING CUDE LETTER

. SS IS THE SURJECT D NUMABER, (IF THE NUMBER ENTERED IS
D LESS THaT 10, THIS PART NF THE NAME WILL B8F OF THE
) FORY 0S), AnD
5 CC IS THE TEST SEWUENCE CUDE LETTER OR LETTERS,
ﬁ 3., IHE PROGKAM AILL THEN RESPOND WITH THE FULLOWNING LIMES:
3 READY FOR [MIT[AL MEASUREMENT
5 10 STOP THE PRUGRAMA, TYPE THE LETTER S
x 10 MEASURE WHEEL, START WHEEL TUWRNIMNG ANU STKRIKE ANY KEY

THE PROGRAM IS NOw READY T0O TAKE THE INITIAL
\ MEASURFYENT, AMENM READY TU DO ThHE MEASUREMENT, START THE
R WHEEL TURMNING, IMN EITHER DIRFCTION, ~ITh SUFFICIENT SPEED TO
3 ENSURE THAT AT LAST Tal REVOLUTIONS NILL OCCUR AFTER STRIRING A
. KEY ON THE KEYHOARD, WHEN THE MEASURE~ENT IS COMPLEIED, THE

PRNGRAM RPESPONDS #ITH THE OUTPUT
INITIAL MEASUREMENT COVPLETE
THE PRNOGRAM MAY.RE TERMINATED REFORE THIS MEASURFMENT
BY ITYPING THE LETTER °*S*,

! 4, AFTER THIS INITIAL MEASUREMENT, THE PRUGKAM wWILL OUTPUT THE
5 MESSAGE
2 READY FNOR VMEASUREMENT N
‘ 1O STNP PROGRAM, TYPE THE LETTER S
d TO MEASURE WwHEEL, START wHEEL TRUNING AND STKIKE AnY KEY
},
? ThHE PROGRAM IS NOw RFADY 10O COLLECT THE DATA UPON
v COVMAND, [F THF DATA CNLLECTIOM PROCESS IS COMPLETF, STRIKE
N THE *S' KEY,., THE PROGRANY RESPUNDS A1TH ITHE MESSAGE:

MEASUREMEANT PRUCFSS COMPLETE
* HORMAL TERATMATTON
4 DATA SRUITEN TUu FILE TSS.CC
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2, WHFF TSS.CC IS ThF NAME OF THE DATA FILE DERIVED FROM THE

: INPJYTS OF SIEP 2,

‘ IN TAXKF ANOTHER MEASUREMENT, START THE SHEFL TURNING,
- IN ETTHER DIRECTION, AT SUFFICIENT SPEFD, AuD STRIKE ANY KETY

- (EXCEPT S) UN THE XEYHOARD. THE PROGHAM AILL RESPUND AITH ThE
2 MESSAGE

o MEASUREVENT N COMPLEITE

)

) WHEN [HE MEASUREVEMIT PRUCFSS IS COMPLETEND, THE VALUE OF N IN
e THIS ~eSSAGE, aMD (M [nF READY MESSAGE, [S TnE CURRENT

¥ SEQVENCE NUVHER IN THE SERIES OF MEASUREMENTS,

N POSSIBLE ERRORS DURING THE PRNCEDURE

;: f. 10 CORRECT & TYPING 4ISTAKE OURING THE DATA ENTRY IM STEF 2,
“ SIMPLY TYPE THE °*\' KLY ON THE KEYOBUAKD AND RETYPE THE ULATA,
3 TH1S “AY oF DONE AS MMANY TIMES AS NECESSARY PRIUR TO USING
5 THE RETURN KEY,

i

2. IF THE VALUES ENTERED DURING STEP 2 GETERATE A FILE AMF OF A
FILE rwal ALREADY FX]STS ON THE DISK, ThHE MESSAGE

FILE TSS.CC ALKEADY EXISTS
DO YOU XISH TN OVERARITE (Y OR N) 2

s

X

E® -

APPEAKS,

THE VALUE TSS,.CC W~ILL BE REPLACED BY THE FILENAME

X GENERATED, IF THE GUESTINN IS ANSWERED #[TH THE LETTER 'Y',

¥ THE DaTa FILE OF THAT NAME UN THE DISK wILL BE OELEIFD A%D A

S NEN FILE OF THE SAME NAME wILL BE CREATED, THE DATA OF THE

A OLD FEILE wILL HE LOST, AMSWERING THE QUESTIUN WITRH *N' (0Ok
AND OFHMER LETTEN) wILL CAUSE THE PROGRAM T0O REQUEST REENTRY

= OF THE INFOKMATION FOR STEP 2,

f% 3. TYPING THE LETTER 'S AFTER THE READY MESSAGE IN STEP 3

X AUTOVATICALLY DELETES FHE DATA FILE (wHICH SILL BE EMPTY)

2 FROM THE OFSK, THE YESSAGE

% NO DATA RECORNDEN, NDATA FILE TSS.CC DELETED FROM DISK

& WHERE TSS.CC IS THE FILE NAME GENERATED BY STEP 2,

o

4
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= DATA EXAMIMATION (EX&4INF)

?]

‘J

: AFTER THE DATA HAS BEEN GEMERATED AND STORED IN THE FILE,
THIS PRUGRAH LS USED 10 DISPLAY IT [N A HUMAN READABLE FO0KM,

¢ PROCECDIRE

) L ¥ X X L K K N K X J
1. FROM DISK PACK 42, TYPE THE COMMAND )

{ EXAMINE CR (CPR = CARRIAGE RETUKN)

b 2. SUPPLY THFE SAME INFORMATION TO FORM THE DATA FILE NAME AS nAS

DONE [N SIFP 2 OF THE DATA COLLECTION PROCEDYKE, THE uhLY
NDIFFERENCE IS IF THE VALUES ENTERED GEMERATE A FILE NAVE UF A
MONEXTSTENT FILF, AN ERROR MESSAGE ~lLL HE OUTPUT ANV A
REQUEST FUR A NEWw SET 0OF INFORMATION wILL BE ISSUEDN, TO AbOKT
THE PROGRAM [N THIS STFP, STRIKE THE CTWL AND °'A' KEYS
SIVULTAKEUUSLY,

3, wrEN A DATA FILE HAS BFEN DEFINED AND UPENED, A GUESTIOM IS

X ASKED ~HETHER THE OUTPUT SHOULD GO T0O THE CRT OR THE PRINTER,
X THIS 1S DUNE #ITH THE MESSAGE:

§ QUTPUT T0 PPINTER ? (0=NU, 1-YES)

: 4, THE USER [S THEN ASKEN WHICH RECURD UF DaTA HE WOULD LIKE T0
} SEE (0OR PRI 1), THE LEGAL OPTIONS ARF:

ﬁ ) -1 .STOP THE PRUGRAM

A 0 OUTPUT ALL NATA RECNRDS AT ONCE

1 TON OUTPUT SPECIFIED DATA RECOKRD

; IF THE SPFCIFTIED NATA RECOND DUFS ~OT EXIST, THE REQUEST
MUST BE KEEJTEREND, THE PRUOGRAM wlILL CONTINUE TD CYCLE IN TMIS
3 STEP UNTIL A «1 IS ENTFRED,

) 9
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Y d
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THIS SECTION DESCRIBES THE MEANS TO SHUT DOwWN THE SYSTEM [N
AN ORDERLY FASHINN,

WHEN THE SYSTEM IS IN THE COMMAND PROCESSING MODE, AS
DESCRIRED M THE PREPAFATION SECTION, SIMPLY TYPE TrE COUMAND

END CR (CR = CARRIAGE RETUKN)

THE SYSTEM AILL WESPOND #1TH MESSAGES THAT CERTAIN
DIRECTINRIES HAVE HSFEN CLEARED AND THAT THFE MASTER DEVICE HAS HEEN
RELEASED. wHFN TH]S RELEASE MESSAGE APPEARS, GO Ty THE COMPUTER
AND FOLLNS THE SYSTEM SHUTNDOwWK PRUCEDURES STARTING wITH STEP
NUMBEK 4, IF THE PRINTFR ~AS USED, TURY THE PRINTER PUWER OFF
BEFORE JSING THE <FY TO TURN THE COMPUTER PUWER OFF,

‘.'.‘z:‘v'."
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¥ ATTACHMENT A = DATA FILE RECORD FORMAT
3
s
" FILE STRUCTURE
. THERF IS ONE RECORD IN THE DATA FILE FOR EACH MEASURFNMENT
TAKEN DURING THE EXPERIMFNT, THE DATA IS STURED TN BINARY FORMAT
1 AND “AS CREATED USING THF KECORD READ/WRITE RUUTINE OF FORTRAN S
! (READR AMD ARITR). THE INITIAL MEASURE4ENT [S [N RECORD ONE w]Tw
ﬂ ALL SUHSFILENT MEASUREMEMTS FOLLOWING SEQUENTIALLY,
Sy
- RECORD STRUCTURE
:‘ - crecseccsececncavasae
) 2. COMPOSITION AND ACCESS
B THE DATA FILE RECORDS MAY BE ACCEFSSED HY DECLARING A

CUMMO 4 sLUCK SITH THE FULLODWING ELEMEMTS,
COMMUN /RECORD/ [TIME(3),S5UM,AVG,N,VALS(100)

WHERE

ITIME = TIME OF DATA RECORD wAS WRITTEw TD FILE.
(ITIME(1) = HOURS, ITIME(2) = MINUTES., AND

Y pwy

.........

- ITIME(3) = SECONNS), INTEGER ARRAY

e SUM = SUM OF THE ARSOULUTE VALUES OF THE LOCAL

5 MAXIMA, REAL

- AVG = AVERAGE OF THE AHSULUTE VALUES OF THE LOCAL ‘
i MAX[MA, REAL '
L N = NUMHER OF LOCAL “MAXIVA DETECTED., INTEGER

- VALS = ACTUAL LOCAL MAXIMA VALUES DETECTED. REAL

P ARRAY ~

#

W THE DATA RFCORDS MAY HF ACCESSED USING IME READR 170

s RUUTINE OF FORTRAN S AFTER OPEMING THE DATA FILE wITH &

N RECORD LENGTH OF 416 HBYTES,

-

y

1

;

& 8

;

:# ........
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COMPUTER PROGRAM LISTING
WHEEL MEASUREMENT
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1.0 INTRODUCTION

LEXISIM is an interactive computer graphics simulator developed for
training subjects to true a bicycle wheel. The Simulator has low-
physical and high-functional sinilarities to an actual trueing system.
The LEXISIM program, developed in FORTRAN on a Lexidata System 34C0
Video Image and Graphics Proczssor communicating with a Data General
Eclipse S/200 computer, performs the following tasks:

1. Displays the demonstation graphics the instructor uses
to explain the trueing procedures to the subject.

2. Provides the user with the following options for truing
the wheel:

Adjust the spokes.

. Adjust the calipers.

Turn the wheel.

Stop the wheel,

Change the direction the wheel is turning.
. Change the speed of the wheel.

L -l - -]
L] L ] L] -

Takes periodic measurements of the bicycle wheel variances.
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2.0
2.1

2.2

EXECUTING LEXISIM
Setup i

1.

Program Startup

The software for LEXISIM is resident on disk pack #28 and must
be executed on the left-hand Eclipse computer in the Man-Machine
Sciences 1lab. )
Follow the startup procedures next to the computer, loading disk
pack #28 in disk drive #0. If trials are also to be run under
condition "A" (high physical, high-functional system), load

disk pack #42 in disk drive #1.

Be sure the red light on the front panel of the Lexidata processor
is pushed in. There are two Lexidata processors located above

the two disk drives next to the window. The LEXISIM simulator
uses the lower one.

If trial results are to be printed, turn on the power switch on
the printer located next to the door and press the ON/LINE
button.

Turn on the power switch on the Lexidata monitor. The switch

is located on the lower right corner on the front of the monitor.
A cross-hair should be displayed on the monitor along with the
words "IDOS REV 1.6".

1.

S, . .
L N T A A A S SN, . . ca e
AT SRR, WA WP W WAL T, W U, Y/ WS N UL W S IR W oy e LB ™ - h ol T

After_ system startup the system responds with:
FILENAME?

Press the carriage return and enter the date and time in the
requested format. The system responds with an R to indicate that
the system is ready to accept user commands.

To start the program, type:

LEXISIM carriage
return

The system now begins to issue prompts for user inputs.

Zd

TSR JICDODDE

.......................
...................
..............




2.3 Prompts and User Responses

1. The user will first be asked to supply information needed to
create a data file for storing wheel measurements. Refer to
the "SIMTRAIN PILOT PROJECT DATA COLLECTION" document for
appropriate responses to the prompts. In addition, the
following prompt will be issued:

ENTER EXERCISE NUMBER (1-3):

a. Exercise 1 is a test trial for the instructor to
demonstrate the simulator to the subject. No wheel
measurements will be taken for this exercise.

b. Exercises 2 and 3 correspond to practice sessions
1 and 2, respectively, for the trial subject.

2. After supplying the information for the data file, the following
menu will be issued:

1. EQUIPMENT COMPONENTS

2. FINDING WOBBLE

3. SPOKE ADJUSTMENT

4. FINE TUNING

TYPE 1, 2, 3, 4 (0 TO STOP DEMOS):

User Responses:

1. "1" - "4" . the corresponding instructor demonstration
will be displayed.

2. "o" - the simulation will begin.
3. At the start of the simulation the following menu will be issued:

ADJUST SPOKES

ADJUST CALIPERS

CHANGE DIRECTION OF WHEEL MOVEMENT
¢ STOP WHEEL

: TURN WHEEL

: CHANGE SPEED OF WHEEL

TYPEA, C, D, S, T, or W:

E~NNTO D>

<0
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User Responses:

1. “A" - the following prompt will be issued:
WHICH SPOKE DO YOU WANT TO ADJUST?
TYPE 1, 2, 3,... or 36 (S to STOP SPOKE ADJUSTMENT):

User Responses:

a. "1" - "36" - the following menu will be issued:
1:: TURN SPOKE CLOCKWISE
2 : TURN SPOKE COUNTER-CLOCKWISE
3 ¢ STOP ADJUSTMENTS ON SPOKE n

TYPE 1, 2, 0or S:

User Responses:

i. "1" or "2" - the spoke will be adjusted in
the corresponding direction.
ii. "g" - adjustment is stopped on the
current spoke.
b. “s" . - adjustment is stopped on all spokes.
2. "C" - the following menu will be issued:
1 : MOVE CALIPERS IN
0 : MOVE CALIPERS QUT
S ¢ STOP CALIPER ADJUSTMENT
TYPE I, 0, OR S:

User Responses:

a. "I" - the calipers will be moved in.
b. "0" - the calipers will be moved out.
c. "S" - caliper adjustment will be stopped.

3. "D" - the wheel will mové in the opposite direction it is
currently moving.

4. "S" - the wheel will stop turning.
5. "T" - the wheel will start turning.
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6. "“W" - the following prompt will be issued:
TYPE 1, 2, OR 3 (1 = SLOWEST SPEED, 3 = FASTEST SPEED):

User Responses:

a. "1" - the wheel will move at the slowest speed.
b. "2" - the wheel will move at a medium speed.
c. “3”. - the wheel will move at the fastest speed.

7. Whenever the prompt "TYPE A, C, D, S, T, OR W" appears, the
instructor may respond with the following options:*

a. "M" - a measurement will be taken of the wheel variances.
Again, follow the "SIMTRAIN PILOT PROJECT DATA
COLLECTION" document for appropriate responses to
the prompts.

A i ey :
et At A Al

b. "Q" - the data file for the trial will be closed and the
simulation will end.

* These two options were intentionally left off the main user option menu
to prevent the subject from taking wheel measurements or ending the
simulation.

2.4 Errors

1. If at any time an inappropriate response is given, the prompt
or menu will be issued again until a valid response is given.

2. If the spoke adjustment option is selected while the wheel is
still turning, the following message will be issued:

YOU MUST STOP THE WHEEL BEFORE ADJUSTING SPOKES
Simply stop the wheel first and then adjust the spokes.

3. If the wheel hits the calipers while moving, the wheel will
stop and a bell will be sounded.

4. If the calipers are adjusted too far in or out, a bell will
be sounded.
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2.5 Data Examination:

R

After a simulation run, the data may be examined by using the
EXAMINE program. The procedures for using EXAMINE may be found
in the "SIMTRAIN PILOT PROJECT DATA COLLECTION" document.

3.0 CONDITION "A" TRIALS

AN

LI

If wheel measurements are to be taken for trials run under condition-
"A* (high-physical, high-functional system), use the following procedures:

%0
Y3

1. When the system is in the command processing mode (the ready
prompt, R, appears on the terminal) type the following command:

DIR DP1 $af5iage

EAP LR
Lrte =t e

2. Type the command:
WHEELRITE $3f5iage
Follow the procedures in the "SIMTRAIN PILOT PROJECT DATA

COLLECTION" document for taking wheel measurements and
examining the data.

o Y o Sl i Wt ek S V)
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4. To return to the LEXISIM simulator while in the command
processing mode, type the command:

DIR DPP FRE5iA9e (where P = zero)

P LPL

v a
‘.F.':“ »

4 va

4.0 SYSTEM SHUTTOWN

A)

The system may be shut down at any time when it is in the command
processing mode.

L)

(RN

o 1. If trials were run under condition "A", type the command:

RELEASE DP1 carriage
return

NN

~N
.

Type the command:

o cagrisee

AR G- LAYy
R N g e

)

The system will respond with the messages:

DIRECTORY DP@ CLEARED
MASTER DEVICE RELEASED

Pl

3. Follow the remaining shutdown procedures next to the computer,
starting with step #4.

4. Turn off the power switches on the line printer and Lexidata monitor.

'4

|
y 3 CAAKAGAT Y VRN

!
f
1
1
3
I
w
1
o




A A N

e P n¥ b

A e R G R Ak D + DA e Y

DA O O e Py

,lnc g =%y Yy By 0, Y,

»



- YW T T, T ¥
A A P MY

N e wrwT v

A

o~

Taosle e URTR .

1;

-

-‘Q

L34 T I Wt

Tasey S UTe

e

M < ~mrar SR ARSI

o Ma T

-

"""""

APPENDIX D

COMPUTER PROGRAM LISTING
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Physical Similarity

2 3

Looks and feels
B nothing like the
‘% real equipment

Functional Similarity

2
¥
E -.‘
A
&
‘o |
3
o
e
-
'.'it
HH
N
A
'
- MM
'.:1
o W
)
Pl
ot
-
T
¢
CA
3
3 LH
L 4

Device

Does not work
1ike actual
equipment
(controls, dis-
plays do not
work)

3.

5.

2 3

Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity

4 5

Is moderately
1ike the actual
equipment in
appearance and
feel

4 5

Works like actual
equipment in some
respects (controls
and dispiays work
but without effect)

Please rate each device on the above scales.

N o NN
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Rater:

Date:

AL A A = i e

Brock

6/15/82

7

Looks and feels
Vike the actual
equipment

7

Works exactly

like the actual
equipment
(controls, displays
work with effect)
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Date:

Physical Similarity
1 2 3 4 5 6

Is moderately
T1ike the actual

Looks and feels
nothing like the

real equipment equipment in
appearance and
feel
Functional Similarity
1 2 3 4 5 6

Works like actual
equipment in some
respects (controls
and displays work
but without effect)

Does not work
like actual

equipment
(controls, dis-
plays do not
work)

1ease rate each device on the above scales.
Device

Physical similarity

Functional similarity

Physical similarity

Functional similarity

Physical similarity

Functional similarity

Physical similarity

Functional simflarity

Al lWwWwle e jJw jw I |1

~ Physical similarity

—h

Functional similarity
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Rater:

............

L. Miller

6/15/82

7

Looks and feels
like the actual
equipment

7

Works exactly

like the actual
equipment
(controls, displays
work with effect)
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Physical Similarity

1

2 3

Looks and feels
nothing like the
real equipment

Functional Similarity

1

2 3

Does not work

like actual

equipment
(controls, dis-

plays do not
work)

Rater:

Date:

4 5 6

Is moderately
1ike the actual
equipment in
appearance and
feel

4 5 6

Works like actual
equipment in some
respects (controls
and displays work
but without effect)

Please rate each device on the above scales.

Device

HH

LL

HL

LH

4.

5.

Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity
Physical similarity
Functional similarity

o jJw IN N

—

H T

Modrick

6/15/82

7

Looks and feels
Jike the actual
equipment

7

Works exactly

like the actual
equipment
(controls, displays
work with effect)
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Rater: Daniels

Date: 6/15/82

Physical Similarity

1 2 3 4 5 6 7
Looks and feels Is moderately Looks and feels
nothing like the 1ike the actual like the actual
real equipment equipment in equipment
-appearance and
feel

Functional Similarity

1 2 3 4 5 6 7

Does not work
like actual
equipment
(controls, dis-
plays do not

Works like actual
equipment in some
respects (controls
and displays work
but without effect)

Works exactly

like the actual
equipment
(controls, displays
work with effect)

work)

Please rate each device on the above scales.

Device
HH 1. Physical similarity 7
Functional similarity 7
MM 2. Physical similarity 4
Functional similarity 2
LL 3. Physical similarity |
Functional similarity 1
; HL 4. Physical similarity 2
Eg Functional simflarity 6
S; LH 5. Physical similarity 6
Functional similarity 1
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APPENDIX F
ILLUSTRATIONS OF DEVICE HL
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Finding wobble--graphics display device.

Figure F-2.
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Figure F-3. Spoke adjustment--graphics display device.
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Figure F-4, Fine tuning--graphics display device.
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Figure F-5. Graphics driver display for demonstration
and practice of wheel truing.
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APPENDIX G

ILLUSTRATIONS OF DEVICE LL

(LINE DRAWINGS)
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Figure G

Equipment components.
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Finding wobble.

Figure G-2.
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Figure G-6.
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Figure G-8.
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SIMTRAIN TASK 2 STMULATOR FIDELITY EXPERIMENT:
SCRIPT AND GENERAL PROCEDURE

I. INTRODUCTION: EXPLANATION OF EXPERIMENT

This study compares different methods of teaching people mechanical skills.
We're trying to find out which methods work better. The skill we're
‘studying in this experiment is how to true, or balance, a bicycle
wheel--that is, how to get out the side-to-side wobble. First, I'11
demonstrate how to true a bicycle wheel using __ (pictures, this copy of a
bicycle wnheel, computer graphics, or a bicycle wheel, as appropriate). Then
you'll have a chance to practice on the __ (pictures ... a bicycle wheel).
Finally, I'11 put an actual bicycle wheel out of balance and ask you to true
it. I'11 do this two (or four, for condition HH) times and each time you
will have 15 minutes to true it. I'11 take a measurement every three
minutes. If you have any questions during the demonstration or practice (or
first two trials, for condition LL), be sure to ask.

I1. DEMONSTRATION BY EXPERIMENTER

Instruction Action
First, let me demonstrate. The parts Point out parts on training
we'll be using to true the wheel are: device. Use Figure G-1 for
bicycle rim nipples condition LL). Use Figure F-1
hub spoke wrench for condition HL.
spokes caliper
The caliper id used to find where Point out on device.
wheel is out of balance. If the Use Figure F-2 for condition HL.
wheel is closer to the left side Use Figure G-2 for condition LL.

of the caliper, as it is here, it
means the wheel is pulling towards
the left at that point. It is off
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Instruct%on

center here. If it would be closer
to the right side, the wheel would
be pulling towards the right.

Unce we've found where the wheel is
out of balance, how do Qe fix it?
We fix it by loosening or tightening
the spokes. If the rim pulls to
this side, the reason is that the
spoke going to the same side of the
hupo is too tight; so it needs to
be loosened. The spoke going to
the other side of the hub should
then be tightened so it will pull
the rim over toward this-side.

This means you will need to loosen
spokes that go to the same siae of
the hub that the wneel is pulling
towards and tighten spokes that

go to the opposite side of the hub.

Spokes are tightened and loosened
by tightening or loosening these
nipples. The nipples are tightened
and loosened with the spoke wrench.
The spoke wrench fits around the
nipples and is used to turn them.

To tighten a nipple, turn it
clockwise as you're looking at it
from the outside of the rim.

To loosen a nipple, turn it
counterclockwise as you're looking

at it from the outside.
99
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Action

Point out on device.
Use Figure F-2 for HL, and
Figure G-2 for LL.

Point out spokes, nipples,
spoke wrench.

Use Figure F-2 for HL, and
Figure G-2 for LL.

Demonstrate on LL, MM, and LH.

Demonstrate on HH and LH.
Show Figure F-3 for HL, and
Figure G-3 for LL.

Point out on LH.
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Instruction Action
Wwheels usually aren't out of balance Point out on device.
only at one spoke; usually a whole Show Figure F-4 for HL, and
line of spokes is out of balance. Figure G-4 for LL.

In this case, the middle spoke needs
the most adjustment. [t needs to be
turned the most, while the spokes at
the ends of the group need the least
adjusting. For example, if spokes __
to__ (fill in from simulator) are
out of alignment, spoke __ (middle
spoke) would need perhaps a half-turn
while spokes __ _  (end spokes) might
need an eighth-turn.

(Condition HH)

The rim here is close to the right Before HH begins, put two
caliper, which means it pulls to deviations in the wheel--one for
the right and needs to be pulled demonstration and one for

back to the left. Spoke __ goes practice.

to the right side of the hub so it

needs to be loosened. It's

loosened by turning it counter- True the section of the wheel
clockwise. The next spoke, _ , just pointed out.

goes to the left side of the hub.

So if we tighten it, the rim will

be pulled to the left. It's Continue similarly until the rim
tightened by turning it clockwise. section is trued.
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Instruction Action

(Condition M)

Turn your head while I put in a Adjust caliper to illustrate a
deviation. You can look now. The deviation to the right.
- rim here is closer to the right
» caliper, which means it pulls to Demonstrate. Repeat the prior
Eg the right and needs to be pullea instructions with a second and
= back to the left. The spoke goes third deviation, illustrating
Fl to the right side of the hub, so deviations to the left, and a
it must be loosened. It's loosened balanced wheel.

by turning it counterclockwise.
» , The next spoke goes to the left
F! so it needs to be tightened.

v

(Condition LL)

Here these figures represent the rim, Show Figure G-5.
- spokes, and caliper at different
> positions on the rim. In 3, the rim

is closer to the right side of the
caliper. In 2 and 4 it's also

: closer, and in 1 and 5 the rim looks
about midway in the caliper.
Spoke 12 is in the middle, so I'1]

; turn it the most, perhaps half a turn.

E Spokes 11 and 13 I'11 turn less,

§ perhaps a quarter-turn, because they
are on the ends. Spokes 10 and 14 1

E won't turn because they are positioned

X evenly in the caliper. Looking

at the bottom picture, spoke 12 goes

to the left side of the hub. Since I
want to pull the rim toward the left,




Instruction Action 1

I will tighten it by turning it Make clockwise turning motion.

clockwise. Spokes 11 and 13 go to the
right side of the hub, and should be
loosened in order to pull the rim to
the left. These spokes are loosened
by turning them counterclockwise.

{(Condition LH)

Turn you head while I adjust the Adjust wheel to a position where
wheel. You can look now. The rim it is closer to one side of
here is closer to the right caliper, caliper.

which means it pulls to the right and
needs to be pulled back. The spoke
goes to the right side of the hub,

so it must be loosened. It's Make turning motions with wrench.
loosened by turning it counterclock-

wise. The spoke above it goes to the Repeat with two additional

left, so it neeas to be tightened. positions.

(Condition HL)

This represents a bic¢ycle rim, these Show Figure F-5.
are spokes, and these are caliper.
This view of the wheel is included Point out parts.

so you can tell which side of the
hub the spokes go toward.

Using the computer, I can do all the

things I need to do to true the rim. Point out menu on the display.
I can turn the wheel by pressing T Press T and R (return).

and return.
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Instruction

[ can make the wheel go faster
by pressing "W," return, and
“/" for faster and return.

I can stop the wheel by pressing
“S," return.

I can adjust the caliper by
pressing "C," return, and then
“I* for in and return.

I can adjust the spokes. For
instance, if [ want to fix the

wheel at the place where it is now,
I would press "A," return, to adjust
spokes.

Now the display asks what spoke I
want to adjust. I"11 want to adjust
"29" so I'11 press "29," return.

Now I need to tell the computer if 1
want to loosen or tighten spoke 29.
The rim is going to the left, and
looking at the bottom picture, spoke
29 is also going to the left side

of the hub, so I want to loosen it.
To loosen a spoke I should turn it
counterclockwise.

The display says counterclockwise is
2% so0 I will press "2," return.

Action

Press W, R, then Z, R.

Press S, R.

Press C, R, then [, R.

Press A, R.

Press 29, R.

Point out on display

Press 2, R.
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Iastruction

This moves the rim a little to the
left. It's still not centered

in the caliper so the nipple needs
to be turned counterclockwise
again.

It's centered now, so I'11 stop the
adjustments on this spoke by pressing
"S," return. 1 can adjust spokes 30
and 28 similarly. To stop all
adjustments on the spokes at this
position, I'11 press "“S," return.

Now I can turn the wheel again to

find another deviation by pressing
“T" and return.

Here's another deviation so 1'11
stop the wheel here.

I can fix this deviation just as I
did the one before--by pressing "A,"
then pressing the number of the spoke
and turning it clockwise or counter-
clockwise. Do you have any questions?

III. PRACTICE

Action

Continue pressing 2, R until rim
is centered between caliper.

Press S, R.

Press S, R.

Press T, R.

Press S, R when the wheel is
close to one side of the
caliper.

Demonstrate

Now you'l} have a chance to practice using __ (pictures, the computer, this

copy of a wheel, this wheel).
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Instruction
(Conaition HH)

You'll have two 15-minute trials,
and I'11 take a measurement every
three minutes. [f you have any
questions during these trials, be
sure to ask. After these two trials
you'll get a second se. of two 15-
minute trials during which you won't
be able to ask guestions.

Would you leave the room while I
put the wheel out of balance?

Go ahead.
(Condition MM)

Turn your head, and I'11 put in a
deviation. Now show me how you

would turn the nipples with the spoke
wrench. If you have any questions

be sure to ask.

(Condition LL)

I'11 show you a series of pictures
like the one we just went through.
I'd 1ike you to tell me which spokes
should be adjusted and how much.

.................

...........

E puts in a standara set of
deviations, takes the initial

measurement, and calls S back in.
S gets one 15-minute trial, after
which E trues wheel if necessary

and puts in a standard deviation

for the second 15-minute trial.

Call subject back in.

E adjusts caliper to a
predetermined position.

Repeat for three additional
deviations.

Present Figures G-6 thrugh
G-]O.

............
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Instruction Action

Also, tell and show me in which
direction the nipple should be
turned. Be sure to ask questions
if there is anything you aren't
certain about.

LA

gy ARV R

(Condition HL)

2 Would you like to do this now? 1'11 E puts the second exercise on the
i help you and we'll do it together. screen. S sits in front of the
: CRT and works for 15 minutes. E
takes a measurement every three
N minutes.

(Condition LH)

7 R

Turn your head and I'11 adjust the
wheel to show a deviation.

Now show me how you would turn this
nipple with the spoke wrench to fix
the deviation. If you have any

Adjust wheel so wheel is closer to
one side of caliper.

Repeat for three additional
deviations.

~ questions be sure to ask.

¥ IV TWO PERFORMANCE TRIALS (ALL CONDITIONS)

5;

¥ Instruction Action

’ For each trial

4 .

N Now if you'1l leave the room for (a) E trues wheel

X a few minutes, I'11 put the (b) E puts in predeterinined amount
) wheel out of true. of deviation into rim

L 4

)
(]
¢
<+
.
L]
”

(Call subject back in.)

(c) E measures initial deviation
(d) S instructed to true wheel
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Instructioh Action

1. E takes deviation measure-

Now see if you can true the wheel. ments every three minutes
You'll have 15 minutes and I'11 2. Trial continued for 15
take a measurement every three minutes, excluding
minutes measurement time

(e) E does not answer questions
V. PO>T-E<FcRi4ENT PROCEDURES

Thank subject. &ive him/her $15, ask subject to sign a form acknowledging
receipt of the money, and answer any questions the subject may have.
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APPENDIX J

MEANS AND STANDARD DEVIATIONS OF RAW DATA
BY MEASUREMENT, TRIAL, AND CONDITION
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Trial Measurement

Practice

1 Initial
) 1
1 2
1 3
1 4
1 5

Initial

NEWN —

Performance 2 Initial
2 1
2 2
2 3
2 4
2 5

Practice Initial

—) wd ad b ad =
N EWN -

Performance
Initial

— ot bt
NEWN o

Initial
1

2

3
a
5

NN

*N = 19 for Performance Trial 2.

.........

HH
(N = 20)

0.24467
0.20742
0.16006
0.13487
0.11906
0.11856

0.27624
0.16855
0.13347
0.13248
0.09780
0.08540

0.25241
0.17866
0.10307
0.08150
0.07323
0.07884

0.03763
0.11269
0.08912
0.09162
0.10168
0.13808

0.04626
0.10604
0.12272
0.11395
0.08621
0.07324

0.04559
0.13937
0.09924
0.08746
0.08482
0.13151

T e T

Condition

HL

M

LH

(N = 20*) (N = 20) (N = 20)

0.22600
0.20240
0.19004
0.1739%
0.16243
0.14716

0.25340
0.22867
0.16976
0.16277
0.14411
0.12494

0.28819
0.16692
0.14008
0.11963
0.12185
0.12731

0.00000
0.04186
0.04096
0.05400
0.06324
0.06353

0.01470
0.08062
0.07596
0.09579
0.10641
0.09576

0.03686
0.08208
0.11315
0.13529
0.15386
0.17612
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0.23352
0.22723
0.20548
0.15932
0.14888
0.11831

0.29051
0.19988
0.16081
0.12459
0.11671
0.10533

0.03795
0.06748
0.15697
0.11682
0.15823
0.14638

0.03393
0.07120
0.07997
0.08468
0.10304
0.11832

0.24702
0.21751
0.15329
0.12529
0.10139
0.09411

0.29904
0.18614
0.11363
0.09438
0.08779
0.07130

0.02596
0.07489
0.07909
0.09090
0.07068
0.07139

0.02584
0.09470
0.07777
0.08194
0.07306
0.05055

0.23646
0.24479
0.19909
0.19337
0.17668
0.15473

0.28840
0.21367
0.15754
0.12772
0.10700
0.10581

0.02807
0.08153
0.11442
0.12952
0.11790
0.11502

0.03777
0.09128
0.09826
0.09288
0.10192
0.12144

...............

Experts
(A =3)

0.25897
0.07773
0.03797
0.01936
0.02446
0.01813

0.30582
0.16840
0.05006
0.02201
0.02522
0.02937

0.00858
0.08146
0.01747
0.01356
0.00548
0.01076

0.01944
0.16186
0.03204
0.00976
0.01597
0.01286




